DEC-01-2004 WED 11:53 AM CONLEY ROSE & TAYON FAX NO, 5127031250 P. 


X. APPENDIX 

Tlic present claims on appeal ai'e as follows. 

1413. A system confi gured to determine at least three properties of a specimen during use, 
conipnsing: 

a slagc configured to support the specimen during use; 

a measurement device coupled to the stage, comprising: 

an illumination system configured to direct energy toward a surface of the 
specimen during use; and 

a detection system coupled to the illumination system and configured to detect 
energy propagating from the surface of the specimen during use, wherein the 
measurement device is configured to generate one or more output signals in 
response to the detected energy diuing use; and 

a processor coupled to the measurement device and configurcd to determine a Iirst 
property, a second property, and a third property of the specimen from the one or more 
output signals during use, wherein ibe fii^t property comprises a critical dimension of tlie 
specimen, wherein the second property comprises a presence of defects on the specimen, 
wherein the defects comprise macro defects on a back side of the specimen, wherein the 
de reels further comprise micro defects or macro defects on a front side of the specimen, 
wherein the specimen comprises a wafer, and wherein the third property comprises a thin 
film characteristic of the specimen. 

1414. The system of claim 1413, wherein the stage is further configured to move laterally 
during use. 


SN mtaiMii Appeal Drief 43 Dsffcr McDanicl UP 

PA6E43/58* RCVD AT 12/1/2004 12:39:30 PM [Eastern Standard Time] ' SVR:USPT0-EFXRF-1i1 ' DN)S:S72d306'CSID:5127D3125D' DURATION (tnfn-ss):334)0 


DEC-01-2004 WED 11:54 AM CONLEY ROSE & TAYON FAX NO. 5127031250 P. 


1415. The system of claim 1413. wherein the stage is furtlicr configiifcd to move rotatably 
during use, 

1416. The system of claim 1413» wherein tlic stage is further configured to move laterally and 
nolatJibly during use. 

1417. Tlie system oFclaim 1413, wherein the illumination system comprises a single energy 
source. 

1418. The system of claim 1413. wherein the illumination system comprises more than one 
energy source. 

1419. The system of cla im 1 4 1 3, wherein the detect ion system comprises a single energy 
sensitive device. 

1420. The system of claim 1413, wherein the detection system comprises more than one energy 
sensitive devices. 

1421. The syslcm of claim 1413, wherein the measurement device further comprises a non- 
imaging scattcromeler. 

1 422. The system of claim 1413, wherein the measurement device fiirtlier comprises a 
scaltcrometer. 

1 423 . The system of claim 1413, wherein the measurement device fiulher comprises a 
spectroscopic soatteromctcr. 

1424. The system of claim 1413, wherein the measurement device furthei' comprises a 
re flcclo meter. 
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1425. The system of claim 1413, wherein the measurement device Airther comprises a 
spcclrc>scopic rcflcclomctcr. 

1 426. Tho system of claim 1413, wherein tlie measurcmcnl device further comprises a 
coherence probe microscope. 

1 427. Tiic system of claim 1413, wherein the mciwurement device further comprises a bright 
field imaging device, 

1 428. The system of claim 1413, wherein the measurement device further comprises a dark field 
imngiug device. 

1429. The system of claim 1413, wherein the measurement device further comprises a bright 
field and dark field imaging device, 

1430. The system oif claim 1413, wherein the measurement device further comprises a non- 
imaging briglit field device. 

1 43 1 . The system of claim 1413, wherein the measurement device furlher comprises a non- 
iniaging dark field device. 

1 432. The system of claim 1413, wherein the measurement device furlher comprises a non- 
nnaglni; bright field and dai'k field device. 

1 433 . The system of claim 1413, wherein the measurement device further comprises an 
ellipsomcler. 

1 434. The system of claim 1 41 3, wherein the measurement device further comprises a 
spectroscopic ellipsomcter. 
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1435. The system of claim 1413, wherein the measurement device further comprises a dual 
beam spcclropbolomclcr. 

1 436. The system of claim 1413, wherein Uie measurement device further comprises a beaun 
profile cllipsomcter. 

1 437. The system of cfaim 1413, wherein the measurement device fiuther comprises at least a 
firsl measurement device and a second measurement device, and wherein the first and second 
measurement devices are selected From the group consisting of a non-imaging scatterometer, a 
Kcatlcrometer, a spectroscopic scatterometer, a reflectonictcr, a spectroscopic refleotometer. a 
coherence probe microscope, a briglit field imaging device, a dark field imaging device, a bright 
field and dark field imaging device, a non-imaging bright field device, a non-imaging dark field 
device, a non-imaging bright field and dark field device, an clL'psomctcr, a spectroscopic 
cllipsomcter, a dual beam spectrophotometer, and a beam profile cllipsomcter^ 

143S. The system cfclaim 1413, wherein the measurement device further comprises at least a 
first measiucment device and a second measurement device, and wherein optical elements of the 
first measurement device comprise optical elements of the second measurement device. 

1439. The system of claim 1413, wherein the defects further comprise micro defects and macro 
defects on a front side of the specimen. 

1441. The system of claim 1413, wherein the thin film characteristic comprises a thickness of a 
copper Rim, and wherein the defects further comprise voids in the copper film. 

1442. The system of claim 1413, wherein the macro defects comprise copper contamination. 

1 443. The system of claim 1413, wherein the processor is further configured to determine a 
fourth property of the specimen from the one or more output signals during use, and wherein the 
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fourth properly is selected from the group consisting of a roughness of the specimen, a roughness 
of a layer on Ihc specimen^ and a roughness of a feature of the specimen. 

1444. The system of claim 1443, wherein the system is coupled to a process tool selected from 
the grotip consisting of a litliography tool, an atomic layer deposition tool, a cleaning tool, aiid an 
etch tool. 

1 445. The system of claim 141 3, wherein the illumination system is further configured to direct 
cncrp!y toward the back side of the specimen during use, and wherein the detection system is 
further conngurcd to detect energy propagating from the back side of the specimen during use. 

1447. The system of claim 1413, wherein the illumination system and the detection system 
comprise non-optical components, and wherein the detected energy is responsive to a non-optical 
charactcrislie of tlic surface of the specimen. 

144S< The system of claim 1413, wherein the measurement device further comprises at least an 
eddy current device and a spectroscopic cUipsomctcr. 

1449. The system of claim 1413, wherein the measurement device further comprises at least an 
edtly current device and a spectroscopic cllipsometcr, and wherein the system is coupled to an 
atomic layer deposition tool. 

1450. The system of claim 1413, wherein the system is further configured to detennjnc at least 
three properties of the specimen substantially simultaneously during use. 

1 45 1 . The system o f claim 1413, wherein the illumination system is further configured to direct 
energy to multiple locations on the surface of the specimen substantially simultaneously, and 
wherein the detection system is furtlicr configured to detect energy propagating from the multiple 
locaUons on the smrface of the specimen substantially simultaneously such that the first, second. 
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and third propcrlics of the specimen at the muUiple locations can be detennined substantially 
simultaneously. 

1452. The system of claim 1413, wherein the system is coupled to a process tool. 

1453. Tiic system of claim 1413, wherein the system is coupled to a process tool, and wherein 
the system is disposed within the process tool. 

] 454. Xhe system of claim 1413, wherein the system is coupled to a process tool» and wherein 
the systciti is arranged laterally proximate to the process tool. 

1 455. The system of claim 141 3, wherein the system is coupled to a process tool, and wherein 
the process tool comprises a wafer handler configured to move the specimen to the stage during 
use. 

1 456. The sy^tcni 0 f cl aim 1413, wherein the system is coupled to a process tool, and wherein 
the stage is configured to move the specimen from tlic system to the process tool during use. 

1457. The system of claim 1413, wherein tlic system is coupled to a process tool, and wherein 
the stage is further configured to move the specimen to a process chamber ofthe process tool 
during use. 

1458. The system of claim 1413, wherein the system is coupled to a process tool, and wherein 
the system is further configured to determine at least the two properties ofthe specimen while the 
specimen is waiting between process steps. 

1459. The system of claim 1413. wherein the system is coupled to a process tool, and wherein 
the process tool comprises a support device configured to support the specimen during a process 
step, and whcrciji an upper surface ofthe support device is substantially parallel to an upper 
surface of the stage. 
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1460. Tlic system of claim 141 3, wherein the system is coupled to a process tool, whcrcin the 
process tool comprises a support device configured to support the specimen during a process 
step, ^nd vvliereiii an upper surface of the stage is angled with respect to an upper surface of the 
support device. 

1461. The system of claim 1413, wherein tlie system is coupled to a process tool, and wherein 
the process tool is selected from the group consisting of a lithography tool, an etch tool, and a 
dq^osition tool. 

1 462. The system of claim 1 413, wherein Uic system further comprises a measurement chamber, 
wherein the stage atid the measurement device are disposed within the measuixment cliamber, 
and wherein the measurement chamber is coupled to a process tool. 

1463. The system of claim 1413, wherein the system further comprises a measurement chajnber, 
wherein the stage and the measurement device arc disposed within the measurement chamber^ 
and wherein the measurement chamber is disposed within a process tool. 

1464. I he system of claim 1413, wherein the system further comprises a measurement chamber, 
wherein the stage and the measurement device are disposed within the measurement chamber, 
and wherein the measurement chamber is arranged laterally proximate to a process chamber of a 
process tool. 

1465. Tlic system of claim 1413, wherein the system further comprises a measurement chamber, 
wherein the stage and the measurement device are disposed within the measurement chamber, 
and wherein the measurement chamber is arranged vertically proximate to a process chamber of a 
process tool. 

1466. Tlie system of claim 141 3, wherein a process tool comprises a process chamber, wherein 
the stage is disposed within the process chamber, and wherein the stage is fiirthcr configured lo 
support the specimen during a process step. 
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1 467. The system of claim 1 466, wherein the processor is further configured to determine at 
least the three properties ofthe specimen during the process step. 

1468. Tlic system of claim 1467, wherein the processor is further configured to obtain a 
signature characterising the process step during use, and wherein the signature comprises at least 
one singularity representative of an end of the process step. 

1469. T\\o system of claim 1467, wherein the processor is coupled to the process tool and is 
further configured to alter a parameter of one or more instruments coupled to the process tool in 
response to tho determined properties using an in situ control tecliniquc during use. 

1470. The system of claim 1413» wherein a proce.<5S tool comprises a first process chamber and a 
second process chamber, and wherein the stage is further configured to move the specimen from 
the first process chamber to the second prxxiess chamber during use. 

1 47 1 . The system of claim 1470, wherein the system is fiirthcr configured to deteniiinc at least 
the three properties ofthe specimen as the stage is moving U\c specimen from the first process 
chamber to tho second process chamber. 

1472. TIic system of claim 141 3, wherein the processor is further configured to compare at least 
one ofthe delennincd properties ofthe specimen and properties of a plurality of specimens 
<luring use. 

1 473. The system of claim 141 3, wherein the processor is further configured to compare at least 
one of the detcmiined properties ofthe specimen to a predetermined range for the property 
during use, 

1474. The system of claim 1473, wherein the processor is furdier configured to generate an 
output signal if at least one ofthe determined properties ofthe specimen is outside ofthe 
predetermined range for the property during use. 
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1475. The system of claim 1413, wherein the processor is further configured lo alter a sampling 
frequency of the measurement device in response to at least one of the detennined properties of 
the specimen during tiso. 

1476. The system of claim 1413, wherein the processor is further configured to alter a 
parameter of one or more instrumculs coupled to the measurement device in response to at least 
one of the determined properties using a feedback control technique during use. 

1 477. TIic system o f claim 1413, whei ein the processor is further configured to alter a 
parameter oFono or more insLrumenls coupled to the measurement device in response to at least 
one of Itie determined properties using a feedforward control technique during use. 

1 478. The system of claim 1413. wherein the processor is further configured to gcnci-ate a 
database during usc» and wherein the database comprises tlie determined first, second, and third 
properties of the specimen. 

1479. The system of claim 1478, wherein the processor is further configured to calibrate the 
jDcasurcment device using die database during use. 

1480. The system of claim 1478, wherein the processor is further configured to monitor output 
signals generated by measurement device using the database during use. 

148 1 . The system of claim 1478, wherein the database further comprises first, second, and third 
properties of a plurality of specimens. 

1482. The system of claim 1481, wherein the first, second, and third properties of the plurality 
of specimens are dcteimined using the measurement device. 

1483- Tlie system of claim 1481, wherein the first, second, and tliird properties of the phu^Hly 
of specimens arc determined using a plurality of measurement devices. 
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14S4. The system of claim 1483, wherein the processor is further coupled to the plurality of 
measurement devices. 

] 485. The system of claim 1484, wherein the processor is further configured to cjilibrate the 
plurality of measurement devices using the database during use. 

1486. Tlie system of claim 1485, wherein the processor is further configm-ed to monitor output 
signals generated by the plurality of racasurcmcnl devices using the database during use. 

1487. The system of claim 1413, further comprising a stand alone system coupled to tlic system, 
wherein the stand alone system is configured to be calibrated with a calibration standard during 
use, and wherein the stand alone system is fuitlier configured to calibrate the system during use, 

1 488. Ihe system of claim 1413, further comprising a stand alone system coupled to the system 
and flt least one additional system, wherein the stand alone system is configured to be calibrated 
with a calibration standard during use, and wherein the stand alone system is further configured 
to calibrate Ihe system and at least the one additional system during use, 

1489. 'Hic system of claim 1413, wherein the system is further configured to determine at least 
iho two properties of the specimen at more than one position on tlic specimen, and wherein llie 
processor is configured to alter at least one parameter of one or more instruments coupled to a 
process tool in response to at least one of the determined properties of the specimen at the more 
than one position on the specimen to reduce within wafer variation of at least one of the 
determined properties. 

1490. Tlic system of claim 1413, wherein tlic processor is further coupled to a process tool 

1491. The system of claim 1490, wherein the processor is further configured lo alter a 
parameter of one or more instmments coupled to the process tool in response to at least one of 
Ihc dctcnnincd properties using a feedback control technique during use. 

SN Oomi^m Appeal Drier '52 DafTcrMcLhinlcllJ.P 

PAGE 52tt8 • RCVD AT 1211/2004 12:39:30 PM [Eastern ^andard Timel ^ 


DEC-01-2004 WED 11:59 AM CONLEY ROSE & TAYON FAX NO. 5127031250 P. 


1492. The system of claim 1490, wherein ihc processor is further configured to alter a 
panunctcr o Tone or more instrumcnls coupled to the process tool in response to at least one of 
the detemiinetl properties using a feedforward control technique during use. 

1 493. The system of claim 1 490, wherein the processor is further configured to monitor a 
parameter of one or more instruments coupled to the process tool during use. 

1 494. The system of claim 1493, wherein the processor is further configured to determine a 
relationship between at least one of the detennined properties and at least one of the monitored 
pnrametcrs during use. 

1 495. The system of claim 1494, wherein the processor is further configured to alter a 
parameter of at least one of the instruments in response to the relationship during use. 

1 496. The system of claim 1413, wherein the processor is furtlier coupled to a plurality of 
incu-surcmcnt devices, and wherein each of the plurality of measurement devices is coupled to at 
least one of a plurality of process tools. 

1 497. The system of claim 1413, wherein the processor comprises a local processor coupled to 
tlic measurement device and a remote controller computer coupled to the local processor, 
wherein the local processor is configured to at least partially process the one or more output 
signals during use, and wherein the remote controller computer is configured to further process 
the at Iciist partially processed one or more output signals during use. 

1 49S, The system of claim 1497, wherein the local processor is further configured to determine 
the first, second, and third properties of the specimen during use. 

1 499. The system of claim 1497, wherein the remote controller computer is further configured 
to dclcmune tlie first, second, and properties of the specimen diuring use. 
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1 500. A mcUiod for determining at least three properties of a speciineiu comprising: 

disposing the specimen upon a stage, wherein the stage is coupled to a measurement 
device, and whei-cin the measurement device comprises an illumination system and a 
detection system; 

directing energy toward a surface of the specimen using the illumination system; 

detecting energy propagating from the surface of the specimen using the detection system; 

generating one or more output signals responsive to the detected energy; and 

processing the one or more output signals to determine a first property, a second property, 
and a third property of the specimen, wherein the first property comprises a critical 
dimension of the specimen, wherein the second property comprises a presence of defects 
on the specimen, wherein the defects comprise macro defects on a back side of the 
specimen, wherein the defects fiirthcr comprise micro defects or macro defects on a front 
side of the specimen, wherein the specimen comprises a wafer, and wherein the third 
property comprises a thin film characteristic of the specimen. 

1 5S3. A computer-implemented method for controlling a system configured to detenninc at 
least three properties of a specimen during use, wherein the system comprises a measurement 
device, comprising: 

controlling the measurement device, wherein the nieasureinent device comprises an 
illumination system and a detection system, and wherein the measurement device is 
coupled to a stage, comprising: 

controlling the illumination system to direct energy toward a surface of the 
specimen; 
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controlling the detection system to detect energy propagating from the surface of 
the specimen; and 

generating one or more output signals in response to the detected energy; and 

processing the one or more output signals to determine a first property, a second properly, 
and a third properly of the specimen, wherein the first property comprises a critical 
dimension of the specimen, wherein tlic second property comprises a presence of defects 
on the specimen, wherein the defects comprise macro defects on a back side of the 
specimen, wherein the defects furUier comprise micro defects or macro defects on a front 
side of the specimen, wherein the specimen comprises a wafer, and wherein the third 
property comprises a thin fihn characteristic of the specimen. 

I6SS. A method for fabricating a semiconductor device^ comprising! 

foniiing a portion of the semiconductor device upon a specimen; 

disposing the specimen upon a stage, wherein the stage is coupled to a measurement 
device, and wherein the measurement device comprises an illumination system and a 
detection system; 

directing energy toward a surface of the specimen using the illumination system; 

detecting energy propagating from the surface of the specimen using the detection system; 

generating one or more output signals responsive to the detected energy; and 

l)roccssing tlic one or more output signals to determine a first property, a second property, 
cmd a third property of the specimen, wherein the first property comprises a critical 
dimension of the specimen, wherein the second property comprises a presence of defects 
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on the specimen, wherein the defects cemprise macro defects on a back side of a 
spccinncn, wherein the defects further comprise micro defects or macro defects on a front 
side of the spccin:icn, wherein the specimen comprises a wafer, and wherein the third 
property comprises a thin film chaiacteristie of the portion of the specimen. 

1 709. A system conftgurcd to dcLenmine at least three properties of a specimen during use, 
comprising: 

a stage configured to support the specimen during use; 

a measurement device coupled to the stage, comprising: 

an illiimination system configured to direct energy toward a surface of the 
specimen during use; and 

a detection system coupled to the illumination system and configured to detect 
energy propagating from the surface of the specimen during use, wherein the 
measurement device is configured to geneiate one or more output Sigjials 
responsive to the detected energy during use; 

a local processor coupled to the measurement device and configured to at least partially 
process the one or more oulput signals during use; and 

a remote controller computer coupled to the local processor, wherein the remote 
controller computer is configured to receive the at least partially processed one or more 
outpat signals and to detenniue a first property, a second property, and a third property of 
the specimen from the at least partially processed one or more output signals during use, 
wherein the first property comprises a critical dimension of tlie specimen, wherein the 
second property comprises a presence of defects on the specimen, wherein the defects 
comprise macro defects on a back side of the si^ecimen, wherein the defects further 
coinprisc micro defects or macro defects on a fix)nt side of the specimen, wherein the 


SN 0<>/y57,108 Appeal Dricf 


56 


Daflqr McDaiifel UJP 


PA(£ 56/58 * RCVD AT 12im 12:39:30 PM [Ea^em Standard fimel * SVR:^ 


DEC-01-2004 MED 12:01 Pfl CONLEY ROSE & TAYON FAX NO. 5127031250 P. 


specimen comprises a wafer, and whei-cin the third property comprises a thin film 
characteristic of the specimen. 

1 751 . A method for determining at least three properties of a specimen, comprising: 

disposing the specimen upon a stage, wherein the stage is coupled to a measurement 
device, and wherein the measurement device comprises aji illumination system and a 
detection system; 

directing energy toward a surface of the specimen using the iUumination system; 

dctecling energy propagating from the surface of the specimen using the detection system; 

gcncniling one or more output signals responsive to the detected energy; and 

processing the one or more output signals to determine a first property, a second property, 
and a third property of the specimen, whercm the first property comprises a critical 
dimension of the specimen, wherein the second property comprises a presence of defects 
on the specimen, wherein the defects comprise macro defects on a back side of the 
specimen, wherein the defects further comprise micro defects or macro defects on a front 
side of the specimen, wherein tlie specimen comprises a wafer, and wherein tlKr third 
l)ropcrly comprises a thin film characteristic of the specimen, comprising: 

at least partially processing the one or more output signals using a local processor, 
wherein the local processor is coupled to the measurement device; 

sending the partially processed one or more output signals from the local 
processor to a remote controller computer; and 
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further processing Ihe partially processed one or more output signals using the 
remote conirolier computer. 
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